Identification of the amino acid in the human immunodeficiency virus type 1 reverse transcriptase involved in the pyrophosphate binding of antiviral nucleoside triphosphate analogs and phosphonoformate. Implications for multiple drug resistance.
A recombinant clone of human immunodeficiency virus type 1 reverse transcriptase (HIV-1 RT) with reduced sensitivity to 3'-azido-3'-deoxythymidine 5'-triphosphate (AZTTP) and phosphonoformate (PFA), a pyrophosphate analog, has been obtained from the RNA of HTLV-IIIB infected cells using the polymerase chain reaction. The mutant HIV-1 RT retained polymerase activity and was cross-resistant to triphosphate forms of other nucleoside analogs including 2',3'-dideoxycytidine 5'-triphosphate, 2',3'-dideoxyadenosine 5'-triphosphate, and 3'-deoxy-2',3'-didehydrothymidine 5'-triphosphate (D4TTP), but remained sensitive to the non-nucleoside HIV-1 RT inhibitors, such as nevirapine and TIBO R82150. Sequence analysis of the mutant HIV-1 RT revealed a single amino acid substitution (Val-->Ala) at amino acid 90. The substitution of amino acid 90 by the closely related amino acids, such as Thr and Gly, also showed decreased sensitivity to AZTTP, D4TTP, and PFA. All these mutations at amino acid 90 also caused an alteration of Km for thymidine triphosphate. These results suggest that Val at this site plays a role in determining the interaction of the HIV-1 RT enzyme with the pyrophosphate group of deoxynucleoside triphosphate (dNTP) and that the hydrophobicity of the amino acid at this position was the most important determinant in the binding of HIV-1 RT to dNTP.